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Effects of fresh seaweed bio-enzymatic organic fertilizer on the growth
and soil physicochemical properties of Atraphaxis bracteata

Li Wanjin' Wang Ruoshui' Xiao Huijie' > Wang Baitian' Zhang Kebin' Liu Qingqing' Guo Binghan'
(1. School of Soil and Water Conservation Beijing Forestry University Beijing 100083 China;
2. Yanchi Ecology Research Station of the Mu Us Desert Beijing 100083 China)

Abstract  Objective In order to improve the survival rate and coverage of desert vegetation a field
experiment by adding fresh seaweed bio-enzymatic liquid organic fertilizer on the Atraphaxis bracteata
located in the southwest of Mu Us Desert Ningxia of northwestern China was carried out to study its
effect on soil physicochemical properties growth and community species diversity of Atraphaxis bracteaia
in desert ecosystems. Method Using a different gradient of fresh seaweed bio-enzymatic organic
fertilizer to conduct a one-year test on Atraphaxis bracteata the soil moisture was measured by soil

moisture meter soil total nitrogen was measured by Kjeldahl method soil organic matter was measured

1 20170726 1 2018—01—-23
(201504402-3) (2016 HXFWSBXY002)
o Email: 1429634479@ qq. com 100083 35

o Email: herr_xiao@ hotmail. com

. http: //j. bjfu. edu. cn; http: //journal. bjfu. edu. cn



63

by potassium dichromate titration and species diversity was calculated by formula method. Result
(1) Fresh seaweed biological enzyme liquid organic fertilizer can increase soil moisture content in 0—10
cm layer effectively and the soil moisture content of flush fertilization was 10. 6% higher than that of
foliar fertilizer application area. (2) The content of soil total nitrogen and organic matter in 0—20 cm
layer increased with the increase of fertilizing amount and reached peak value when the fertilizing amount
was 15 mL/m” and there was significant difference compared with control ( P <0.05) . The content of
organic matter treated with foliar fertilizer was much higher than that of flush fertilizer. (3) The fresh
liquid organic fertilizer promoted the growth of Atraphaxis bracteaia effectively the growth of its ground
diameter plant height and new shoot all increased first and then decreased with the increase of fertilizing
amount and reached peak value when the fertilizing amount was 6 mL/m’ and there was significant
difference compared with control ( P < 0.05). The effect of flush fertilization was better than foliar
fertilizer. ( 4) The fresh seaweed bio-enzymatic liquid organic fertilizer increased the species
composition Margalef species richness index Simpson dominance index and Shannon-Wiener diversity
index of Atraphaxis bracteata. — Conclusion Fresh seaweed bio-enzymatic liquid organic fertilizer can
increase the content of soil moisture and nutrients in Mu Us Desert promote the growth of Atraphaxis
bracteata contributes to the restoration of vegetation in Mu Us Desert and then the vegetation can give
better play to the ecological benefits.

Key words: soil moisture content; soil total nitrogen; soil organic matter; species richness; species

diversity
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o 1354 m
5 8.1C 280 mm
7—9
62% ;
586 J/cm’ 2100 mm 165 d.
° 7,
1
1.1 o
0~20 cm 15
(107°20” ~ 107°26" E~37°04 ~37°10" N) o/ke 0 ~20 ¢m 9.51 g/ke
0~10cm 4% ~6%
2 000 hm® 1
(P>0.05) ,
1
Tab.1 Analysis on original values of ground diameter and tree height of Atraphaxis bracteata cm
Fertilizing amount
Fertilization treatment Plant index 0 3mL/m?> 6mL/m?> 9mL/m?> 12 mL/m? 15 mL/m?
Ground diameter 0.50a 0.49a 0.53a 0. 54a 0.57a 0.53a
Flush fertilizer Plant height 104. 87a 103. 87a 119. 67a 104.93a 106. 40a 104. 93a
Ground diameter 0.50a 0.53a 0.49a 0.54a 0. 56a 0.55a
Foliar fertilizer Plant height 104.87a  103.33a  100.33a  108.73a  108.60a  104.67a

(P >0.05) . Note: different lowercases mean significant difference among varied treatments at P >0. 05

level.
1.2
1.2.1 2
2
Tab.2 Main ingredients of fresh seaweed bio-enzymatic liquid organic fertilizer
Liquid fertilizer Main component
N N N N N N N N Kelp hydrolysate seaweed
Foliar fertilizer polysaccharide seaweed protein mannitol betaine gibberellin indoleacetic acid abscisic acid amino acid ete
N N N N N N Kelp fiber organic matter seaweed
Flush fertilizer polysaccharide indoleacetic acid seaweed protein mannitol betaine ete
1.2.2 ( CK) .3.6.9.12.15 mL/m’.
2016 4 5 40 d 1
2 18 3 mx3 4
m 2 m o
2 6 3 2

1:200 6 0 o 10
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7—9 . (2) .
3 Imxlm=1m’
Tab.3 Fertilizing amount in 3 plots
2 18
I m o
Fertilizing Community Community Community
amount / fertilizing water water ( RA)
(mLem~2) amount/mL  consumption/mL  recharge/mL :
0 0 27000 0 RA =( RD +RF) /2
3 27 5400 21 600 “RD
6 54 10 800 16 200 . RF
9 81 16 200 10 800
12 108 21 600 5400 °
15 135 27 000 0 (3) o
Margalef ~ Simpson
Shannon-Wiener Pielou o
Margalef :
Dy.=(S-1) /InN
) N
Simpson :
D,=1-3 P
1P,
Shannon-Wiener
CK. DY . H'=- % PP,

mL/m?. CK control; Y foliar fertilizer; C flush fertilizer. The

numbers represent the amount of fertilizer the unit is mL/m?.

Fig. 1

1.2.3
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Layout of experimental plots

.7
1 (7
13 ).
0 ~20
ML3
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7= - Elamgj/hﬁ J=H"/InS
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SPSS20. 0
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2
2.1
2.1.1
20
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5.77 mm 7 5 0~10 cm
3.4
10. 6%
0.1% ~0.4%
(P<0.05) . o Different
letters indicate significant difference among treatments at P < 0. 05
level. The same below.
3
Fig.3  Effects of flush fertilizer on the soil water content
of Atraphaxis bracteata
2 2016 7—8
Fig.2 Rainfall and soil evaporation during
July to August in 2016
(
3)
1 (7 2 ) 7 5 7 13 4
7 24 8 9 Fig.4  Effects of foliar fertilizer on soil water
0. 6% 15 ml /m2 content of Atraphaxis bracteata
0.11% 2.1.2 N
109.39% ~ 117.35%
( )
o 21
0~20 cm ( 5)
. 8 9 12 mL/m’
(P >0.05) (P <0.05)
4.40% ~37.14% . 3 mL/m’
(P<0.05) . 12 mL/m’ (P<
0. 05) 5.56% ~31.43% .
(4 3.50% ~
10. 00% o 12 mL/m’ o
0. 14% 0 ~20 c¢cm
86. 64% ~96.45% . (6
( P <0.05)
3 6mL/m’ 8.33%
8.57% 100% -
o 200%  125% . 15 mL/m’
(P>0.05) . (P <
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5

Fig.5 Effects of fertilization on soil total nitrogen

0. 05) 3 mL/m’ 4.16%
28.57% ~
214.28% . 15
mL/m’ o
0.46% -
6
Fig. 6 Effects of fertilization on soil organic matter
2.2
(7
25.58%
6 mL/m’
0.34 0.23 cm;
(P<0.05) ,
3.15 mL/m’
83.35% .93.35% 6 mL/m’
(P <0.05)
(P>0.05):

6 mL/m*> >9 mL/m* > 12 mL/m* >
CK>15 mL/m’ >3 mL/m’.

0.10.0. 13
0.13.0.04  0.02 cm.
6 9mL/m’

m’ (P <0.05)

15 mL/

(P>0.05),
6 mL/m* >9 mL/m” >3 mL./m? >12 mL/
m> >15 mL/m’> > CK.

6
mL/m’
7
Fig.7 Effects of fertilization on the growth of
ground diameter of Atraphaxis bracteata
( 38
71.6%
6 mL/m’
(P <0.05)

7.33 ~23.28 cm;
6 mL/m> >9 mL/
m? >12 mL/m? >3 mL/m® > 15 mL/m?* > CK

169. 88% -
(P >0.05) .
6 mL/
2
m
8
Fig.8 Effects of fertilization on the tree height
increment of Atraphaxis bracteata
(9
17.56% -
6 mL/m’ 2015
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mL/m’ (P <0.05) 2.3
(P>0.05)
9.39 ~31.73 cm. 6
mL/m’ (P< o
0. 05) (P >0.05) ( 4) 2~4
13.77 ~33.85 cm. =10%

6 mL/m* >3 mL/m> >9 mL./m? >12 mL/
m> > 15 mL/m’> > CK.

6 mlL/m’

( Hedysarum fruticosum) .

( Artimisiae  sphaerocephala ) ( Artemisia
ordosica)
=5%
( Agropyron cristatum)
6
( Phragmites

mL/m’
australis) . ( Setaria wviridis)

( Echinops gmelini) . ( Agriophyllum squarrosum)

( Incarvillea sinensis) 3 mL/m’
( 3)
2~5
9
Fig.9 Effects of fertilization on the growth of
Atraphaxis bracteata new shoots ~ ~
( Stipa capillata)
4
Tab.4 Relative abundance of species in different gradient treatments of flush fertilizer
Species name CK 3 mL/m? 6 mL/m> 9 mL/m? 12 mL/m? 15 mL/m?
Hedysarum fruticosum 44.84 23.88 22.09 19. 06 16. 08 14.53
Artimisiae sphaerocephala 25.82 21.70 0 6.36 22.99 39.40
Artemisia ordosica 20.92 9.20 0 10. 00 0 0
Agropyron cristatum 8. 42 0 22.42 24.57 0 9.53
Phragmites australis 0 14. 48 6. 30 0 0 12. 15
Setaria viridis 0 17.70 19.76 18. 66 15.54 12.37
Echinops gmelini 0 13.49 0 0 0 6.36
Agriophyllum squarrosum 0 14. 56 5.39 0 0 0
Incarvillea sinensis 0 0 0 0 4.53 0
2.4 209.98% ~ 144.37% - 138. 81% -
119.02% 157.68% - Margalef
Margalef (P <0.05)
( 10) 9 12 mL/m’
Margalef (P> (P<0.05);
0. 05) 3 mL/m*>  Margalef Margalef
. 12 mL/m’ (P< 115.83% +137.81% +164.09% . 193. 11%
0.05) ; Margalef 221.37% -
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5
Tab.5 Relative abundance of species in different gradient treatments of foliar fertilizer
Species name CK 2 mL/m? 4 mL/m? 6 mL/m? 8 mL/m? 10 mL/m?
Hedysarum fruticosum 58.33 29.67 15. 06 18. 62 13.47 12.75
Artimisiae sphaerocephala 0 34.71 7.10 31.36 27.99 19.52
Artemisia ordosica 41. 67 6. 56 8.87 23.11 11.92 17.27
Agropyron cristatum 0 24.56 21. 89 21.07 22.57 16. 53
Phragmites australias 0 0 12.32 0 6.57 12.52
Setaria viridis 0 9.56 11.42 14. 18 15.94 7.28
Stipa capillata 0 0 10. 59 0 0 6.40
Hedysarum scoparium 0 0 0 10. 61 0 0
Simpson Shannon-Wiener
Simpson (P>0.05) . Shannon-Wiener
(P <0.05) 12 mL/m’
6 mL/m>  Simpson (P <0.05)
(1215 mL/m’) (P <0.05)
(P<0.05); Simpson (P >0.05)
132. 80% 142. 43% 126. 93% - 106. 16% Pielou
124. 69% Simpson Pielou
(P >0.05) Simpson (P>0.05) Pielou
6 mL/m>  Simpson 12 mL/m’ N 6
o mL/m’ (P <0.05); Pielou
Shannon-Wiener 3.6 mL/m’
(P<0.05),

(P <0.05) . Different letters indicate significant difference among treatments at P <0. 05 level.

9

Fig.9 Effects of fertilization on the species diversity of Atraphaxis bracteata
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3 6 mL/m’
3.1 N N
0.34 0.23 c¢m.43.21 21.8 em.75.27
66.71 cm
25
22
(12,15 mL/m?)
3.3
0.1% ~0.4%
29
23
30
31
o (12,
15 mL/m?)
24
Margalef \Simpson
C/N Shannon-Wiener
w Margalef

3.2 53.97% . 66. 44% ; N

Simpson

T 26.6% 22.02% Shannon-

Wiener
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